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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 1 14. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 151) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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[0034] m mwmim » ^eftu . •> x ; m 
-v^-v 2* j sa^tfxT-<7)raic?64-rs tw, ¥ 

Htw?-*4 1 2*imt&. ^mf-94 1 2ogf 
mmn^ ? . it-mag. . v -f xogxt * 9 ¥*dt- ? 

4 1 2li/4Xj«$b& { SSfc*^lC¥^T-:?4 1 2$- 
3KJ:9Wr-?4 1 2*>?*9W£aB*ftX/C)R 

m*T—?4 i4tL-cai*-f*. 

[003 5] 05 (b) £^7^7 7 fi. |«£t-?4 

\4<wgxt<r)-wx'hh. ^mmm<r>%ntmL<r>r 
-ftQ&tbzmmtm^xiiX^i. m^T-few 
*mt jm&BBte izMitztif&imizmh sa^f- 

^co^fiSr^M^T'LJ;^. H5 (a) tiJJtS^F 
^/T-^^{ti:. 05 (b) fcfc»tSffl&T-^tf«E 
•ft^^7 7 JiB#|a«i$r -gc£ -£T 0 , 05 (a) . 0 
5(b) Wn<nyy 7 zimtt t . ffiS r-^^t 
7 tfe^TRif aOBWkO 7 •< X|£^A«|»* Sil 
T ^hVtffrfrh . Z. <T>m f—9 4 1 4 £ t> fc LX 
m%U4 1 6tJ:0ft«flWrBtti»^iOl!ite*ffvv * 

[0036] {jCtC. rSK^4 1 6 (CiSSfg^^lS 
<V7iVmXl>. (JaT7;Pd"UXAafc-fl)) lCOV> 
T, 06tc^-f7D-^^-h$:#HSL^* I <biKB^-r 
6. 05 (a) tC^-f^T-5'4 1 2<0£{t<7> 

«at*i¥tf-^4i 2<7)±#s^ttj-ri»iiixx 

^lf-^4 1 2^±#-f&. «*3S*ft*»feiEt*r4i 
fc«r*SW4fc*>fc. il^x-^4 1 41fiL<rmis^U> 
ZWfetl (Xt-vTS 10 1). Tt^ft. ^a<r2r7 

tztubizmz hm T-ftfo&mzz-otznzum, 

2) . sac, mmmzmyWiLxMitz^frzw 
^ (Xr-yXS 103) mim*Mitz®sizm 
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[00 3 7] <Xtim2XT--/r<7>MatCfc^T(i. 
7*S2 0 4T1I£<T-:?£-fx-y;?U WckX'frtUi. 

zcr)mT-?z®±tixmix}i<. mzxf-v 
rs2 o 5T <m*T—?<mT-7&k*rJifefe 

* t- ? <Dfi:*<IKF/r5gfS^jlt fcfcfl k tf>Av|\tt® Srft 
0. ZIX, Xr-/7"S206T\ Xf"/7S2 0 5f 

207) . 

[0038] z\zx\ mT—r&kiizmMi&mimt 

<o±##*S v . ft ft t - * OSHOi 0 iSflrc 

®mzm^&zbx\ nut*. 
mo^.mommb'th^tifix'th. mz^^-9 

£0±##A# uH^tti, «*T-^*«5flaJ3B«'CJii> 
?. ^$^(c»JCLfcB0tti:'*-4£ VMS 

[0039] (m2<ommm) mni^wmzmiz, 
mx-h h.mi izm-m 2 omt&mx'U. m 1 fc^-f 

£T<7)f8l£gS$r&£U H 1 1 «»©R (H 

1 fcjSI-WSRfc . ClClt'tiiiaLhmiOll^kSrr 

■ A fc H-ffifcT BMtS *i* » 2 «0S3S^ JDS *IT 
OS. 

[0040] 112 oa&gu, jr 1 

1 2 9, H-ffi0^H-HH»HfflAfc 

xm-mmg.x-mtr 1 2 2 1 . #si 2 1 
*»<>sytsiifc«aee 1 2 2 #<7 x>\ 1 ix-jemm Lti 

R«*l 23tfWeiU:fc*9raH36l 2 33&«*LT-t 
<0Cat3lUIS:«Jgt 12 4k. 1 2 3 
1 2 4 <D£#EC*ft L . §5^7 1 2 4 iz 

mztimm.zmi%&m 126k Lxaj^-rs 

2 6mmtmM.l 5 2 (CAS. 



[004 1 ] Sloa«jRk»2»«^<0**Sr3ei 

ththtz)t>x\ h<n\i.. m-mimw. 

izmtfl tiMzVnmtt'tiz u -if £ WS.X'% ttWXhX- 

£>o. >mu~ f*?, $7-%t'zm^xK¥mimi 
t>m $ 9 ox $ ^ t isj cjRiMjmitt l t t> m 
tito\ it. *i<o««*t»2o«ss-esi«flai 

J>0. R-gtr*-*a*tt. flA^S-ktciOfliJ^ 

h. 

[0042] tafflftiiiSl 1 5 2 li. H8 (Cijrf J: o iZ 

¥i%T-?4 l2t¥i$)T—?4 2 2<o*ti?tuz7 ii- 
94 1 2k J Ffe)r-^4 2 2c7)ll$:^a!LT. H#r- 
^4 0 2 k LTIE«Las*-t4S»J|caja54 0 1 k . H 
^■f-^ 4 0 2 ^A* U »4WJW(K ^^tUL 
THWfi^T-^ 4 0 4 k LTfeteLaj^-rSIKOff £ 
^tajS54 0 3k. %&>m T-9 4 0 4 <7)B#(S^bA^ 

Bfe»jjs*«iaj Lr*jjscttaj<i#4 o 5 1 Lraj^-rs 

SO:»4 0 6-C«jR5ft.i. 3 F^r-^*«S3ltaJ»4 
1 3H^»a3g?4 0 1 CM^iJLTA^-tSClkt-. 
S54 1 6. 4 2 6k?«mg5406l±. 36JWW^t>L<li 

ddkA^'T-^l.. 

[0043] H7fc*iKt2e««9B!B«:*iV>TW»St 
^k =SrS x a(4H 1 fcSrms 1 OHIfi^Sk M&Vt> 

1 2 2 ti . *) x / M ±««i»fiaE ATJS 1 

x-jEmttZiitzBOtiK 1 2 snitm^m^ 1 2 40 

$r 3 ij * - hl/yXTTOftk L . ii^V-MSgmt 
S3fefg^ 1 2 4<05KKBJ: , )^Sv«3eat"^*. « 
TtflfcMro. W^SrtUSttS L--1f £ffl^l>*&£. 
[0044] « 121 <?5iSftlcM LTttH 2 t^rfsfe 
jgl 1 10Rlt*i:«***<ll'ari«ft*»llWi. 

2 o i #£noi§£. m i vmrnx'* itz* o 
mm* 6 o o n m eu:*>»nfi**£ k mMmmt 90% 

*®z. 4 s6», 5 5 0 n m*S&*: k 6 6 X*«fc*4 CI k 
tflitf. SlcOSl^c7)jfe^$r6 5 0nmkU. 
^20jB^^a^S: 5 0 0 nmk-f&^tcS^-tS. 

£®flg2 o i fimmmnw&h wmizti&z&fcm 

[0045] ZZXU. 2O<0»=Sr6»fiO3l6Sfr«v^ 
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h . to&lfiWth Z 1 1 J: 0 H*ca*R»*W«r4 

4 J: o WE UzWi&com* h 2 ooKftftft 

[0 04 6]iiiWiM». le&^-y 
*£»R2 o 3t<M®iiL<?>-mm.<»z-x-mm.zm 

mx-m t» Mzto tzmxtm Ltzm^nm* h 2 ^ 

JOHiiEi"**. ***«>4IW2 0 ITco^t-? 
£*§IEt::J: &gffi!20 1 T'<7)KW 

***»t LTAUTB2 0 2 t*g^P2 0 3 X'VKftt 

[0047] &JSJI2 0 1 WWf-? 

4 1 2*fcfcH t *&r-*4 2 2«0f L 
T. ft*(=*Ste*£*tT*MR2 0 lWF^f- 
*IWB<W«i: i Sr4 , >xA 
ii&Jgl£2 0 1 *»»fc»S$*ifc«Sar'^S»e*IBtfrf 
a^fc**&«R2 0 1W 3 P^T-*£W£ 

=® i <mtE&*m/n 1 *>s*» 
^2<7)ai€» / v<7)iiiEfS$ 

) 

[0049] 09 £*-f 3o<0/7 7l±„ m2cOHJfi^ 
*•). 09 (a) it. flf*4»tc*J«t*¥«J7 f -^4 1 2 

t^r-^4 2 2<m^.it<r>-m^mtyyyx-h 

9. B9 (b) ^JBIK2 0 1$:gfgLTv^^(50 
Wf-^ 4 1 2 fc¥%r-* 4 2 2 «t 5 fc 

WJEUz. ffimk<rW%)7-?4 1 2k*BEfiW> s F%f 
-?4 2 2fcfc»ti«RBM:0-ffiSra'r^57T* 
9. H9 (c> li. BW+tJ3tt*WEa<W%r-^ 
4 1 2 fcttE8W> Wr-* 4 2 2(CfcJtSM^<S^7-* 

[0050] ii-ct>»isai0BJBfcH«t. ffioa 

5g£ fc JH 2 0»gX<Hv?ft. £JflS£ Til'rf 'J XA 
£ft*S4 16,42 6T*tr*-*fc*>, 1 <T>%W& 

mtn*. »iowgRfc«LT. ¥*j**a»4 1 1 

li. ?x/\lHI6tf>KaBlsa*TOLT¥i$tf*-*4 1 



TS510ja®Rfc:l3»t4*R|R'CW^T-^4 1 2 5r 
^4 12t i F^T-^4 2 22rJX^-r2.. -I«9B^ 

commit t mmzwmm<?xk z %%<tz$m tfz 

». Bt^ffa¥%r-^4 1 2fc¥%f-*4 2 2 $rffi 

fsicommmftM.. &2cr>mmmicM.t Lxm-L 
xa<. &&btiT-?immiiti}m.mzwo!iiLx£ 
mtmttsEX'm^miEfemmM.zfTo. as 

[00483 3S»R»#*S:«}&**IBL PJB# 

fft(>fl£U aBHR»3iai«)KaifcH«fc:, SMj*:i* 

ztitzvx^&mm-t&mz. wmsmizmi com%. 
5£u ^ft^<usiosffifi*«. m2com&tafimt 

LX. «SLfc!Bl<03S»E»**fc»2O3SIIE«3e 
U OTO*fcJ:')S»3t«iliEK:J:4a]Effi*Sr*as 

ai^n - ( i ) 



(2 



ts ¥<WMiaS»4 2 1 (CT^T-^4 2 2 SrEtUL. 

i commmmt mmz& 1 <osi^^ic*t l t . » aj 

§154 1 3fcJ:0¥%f-^4 1 2S:A^tT^W§i^ 
Sr^caiL. m$T-?4l4tLXii!,jl-rZ>. w.2<r>m 

%3hi>w&zmn\mA 2 3iz* 2 2 

SrA^J bXmf—9 4 2 4 fc LTai^-tS . 
[0 05 1] Cia LTi#^it^<i^T-^4 14k1S# 
T-^ 4 2 4 *<l«LfcSW»4 16, 426 X'T)\sl 

MFjA^WU *ff i<TV*. 09 ( a ) t09 ( b ) (7)^7 
7i 0> BfawSlttfJCft-s-CJSlTKJd^tS ( 1 ) ~ 
(3) 0»89W«fb5if*M6»*. 

( i ) w*mizmmfc**vto#9&th. 

( 2 ) Rlt3t«*%TLT^< . iOfcftJfc+iTttT 
*%T-94 1 2<D%imt¥*iOT—? 4 2 2<T>£ftffll t 
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( 3 ) ffiO*j&£lR. »1 <Offljg3RfcJ3(tS 3 P&T-* 
4 1 2t^2Oa]^Cfc(t-6¥^x-^4 2 2c07tfi 

[0052] ( 1 ) fcfcttiSfSH^flaWfcfc&fcS 
•f tii - *?x^\l U 7/+ 2 jMSHtf ± X'CO^lZ^ t h 

(2) fcfe»t*RStSiai«XST«. B»«fffcJ:'3^* , J 
7^2 0 2im< fc*tf>fc# dSWtC. flfSJtfrfcffv* 
^x^if ±-Cvn"U 7I&2 0 2 9 . /n''J7»2 0 
2<7)T!#f!tiJ-f £.1 fcCi 7§I2 0 2<0£tf>6 

[0053]^^ Tia 9(b) TJiiS^OS^S ~rxr> 

v%<. ;ix{iT)l^a§^ r F^^-&tf^'y 7K?<0KS«5 
tfftRfcJ: 9*8r4fc*>CiS£ 0 . &SH2 0 1 T'<OK 

'J 2 0 2 tf) A»4M^*y*< & 0 . X'J 7BI 2 0 
WOK. 

(3) fcowrfcL *fteft.<0&*fc*5(t*KSWi/* 
•JTM2 0 20£W£gte*^&<&9Tlf|j§£^ 

cog& S 2 ocollISfO^T-^iill^v vteRBT 

[0054] &JRK2 0 1 £H8*LfcttarettBI9 b*> 

H2 0 2?<0*ft^fi<0S*fcm2>RSt$<0jtv>(::J: 

<0»W J: ;«0fc#. ilOftf-? 

4 1 2 hm2<m^T-^ A 2 2<0HT'H* t t£* J oT^ 

H-fc*S. £*Ui. W«»jiSt:Sl3tLfcCi:Sr*l,» 

m&0)%sii&x"£%.ti z t *»4> , *ft-f;fi«o»£-c<o 

B$H 1 cr>M%%: t m 2 OWSRfc*tf« ¥%f-^#« 

fcMXCtt. SHNtAfcAft'Cftl cWiT-rM 1 2fc 
S52coWf-:?4 2 2 i^ffiT^OHrt^o-CV-* 

[ 0 0 5 5 ] 08 £jatvc*2aniime&tt6ftA 
latum 1 5 2 cowwtft . m i ommmtm 

^l^aS^(Cfctt«. J F%r-^4 1 2fcJ:tfS& 
20»gSfcfc»t*T^-*4 2 2S*art-i. s# 

»tbSP4 o iter < » i 



94 1 2lcS^affiIET^£3SlcOiJ££'\cOffIE 

iznmkcom 2 «wf- 9zmhix.n1 

[0056] WtTr-9 4 0 2tt. 4«W»*«*jSTO 
A7. ffi^itftA?. tKMHS. ^ Xco&ACJ: 9 / 
<f XtfMhWS* teftH K&ftr- ? 4 0 2 co / 4 X|£# 

z+ft^mtth&igtfhh. zzx\ &<»mn& 

354 0 3 fc «t 0 H#r- ? 4 0 2 CO o hWZ&PfeZ'S; 
tfJU H<0ffl#-r-?4 04 catT#t> 

futucoffl # r-^ 404 vmagyiam 9 ( c hc* 

[0057] fflg&«£ti$SStIS4 0 6 <k 0 , Cl <03l# 

t*>*>. nco^tr-^^ojfi^t^o^^srgjai-r 

t LT . Hc0<S# f - ^ 4 0 4 C0^ffl*«ii^ LTWS 

HRaijftjftWjaHfijart ore* ■> . ft & v *t 
%x-mmm±&gm%mmb<m&j:^tzn&. 

Z fcli , HcOIS^ r- ^ 4 0 4 ^^^Hfi«l*I(C^ 

[00 58] acfcHl 0*fflV^T«»»4 0 6fc:J:4r 
;U3*'JXA (OTr/l^^'JXAbftS) coHfltCOU 
T, »HS*f f -^4 04jmjRH3eil«I3lrtt:46« 

-raf&fcflfcl/CKOTft. ?Ii:gi54 0 6{i. r;prr 

'JXAbSlfi : comiAf-"/7 , Cfe^T. H<Oil#co^t 
SI 04) . iCfJftinLTV^ikSilBLfcfe. 9§ 
77S 10 5). 

[0059) <MZ7)WJXJ*bff)fli2XTv7£& 

5&Wfrf4 Uf"/7S206) . ^CT-HcOil^f- 
^4 0 44«0ifi»f*Si||jSflJgHH»iA->!t*»ird4» 

*o*fr*a*LTiwaaw«£fcj&» 

5**flK L (X-f-y TS 2 0 6 ) . ttMilttAH&l 
7) . :iT. *aS3fcfi^coSa!)&i8lRL¥lI^«iSr- 
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[0060] ( % 3 nmtmm ) n s <r>mwmx-it . 
§5 i nmmmiz mi rudy xa a t nud 
•jxa (ttT7>i>3'>jxj±c) *tt.mzmtti-&&?3i 

ot. ZZX'li. m?— 74 1 4miti2tlZ>£?n 

mwz'mL. hi it,z*tm&iiimw.i5 3com 

flfjfcXu -y 9 H £ fflv vC KjAWUMf^co v KWt 
5. 

[006 1] 1 4ti. 7/U3'yXAa£|| 

4 1 7fcMHfcX*3fl. 1 7 

S6ftLSr«r->fcifc, o4 9fg#T-?4 1 4**0j£ 
«fc&ofc£fc£f&ffiLT*j^Uifl»4 1 5£ifi7rf 
£Wfcft7H':/yXAa£3S*rfS}Slgg|54 1 6 k 
7}\s3VXJ±cZ$mtZ>?KSM4 1 7(iM9"JC»I^ 
ffiT* 0 . M?iJS)f£i> L < it k'*> ttlp-H* tzttffiUft 
b&^Zb SrffacSSJT-* MStW/UrJ'y XA 
*Mfrl/C»***.rifc:J:'J» WiftSSrS^xACti 

[ 0 0 6 2 ] 11 2 ( a ) Ji N BfS+lcfctfS^T- 
*4 1 2<0«EBMW)-W^-t^ r 7 7T* 1 ). HI 2 

< b ) \tmmwzmz>mT-?4 1 4<o«iaBEflw) 
-w&«-r^57-c*4. as i crmmmv* iti r>i 

d>) XL. a T'i>S5 2 <D^m®T'5F Ltz7)Vd 'J X A b 

Lfctt*ftA*«ftE»*. TJKOHWfe*t»Ayril 
2 0 2 OKSt*. T«<ORSt^0^^*<A»J 7JgH^T 

[ 0 0 6 3 ] H 1 2?>±co77 7frt>fflm<7)Mmztt-? 

xv&T-fimmizaTtzmm-t ( 1 ) ~ ( 4 ) 

( 1 ) rnmwtitMmiz*%m%&iuM!bt&. 

(2) m%&ff&Tix^<. zm. ssftwi^ 

<. 

(4) KH**#3cJ&r4. 

[ 0 0 6 4 ] ( 1 ) izm&mmnmnmtifckz 

Mi, ^x/M -/yt 2jMBBfetf iTftiat&t 
*fcft?*D. lB«I^Satll«^att»ffi:J4JWr4« 
•ffcT'*>£>. ( 2 ) *J»t4R«*«ffftt» SWBIWfKJ: 
0 A 'J 7 M ?. 0 2 m < £6 Otcff d JWfcT. 2 
0 1 <0RW$«t •) A»J 71^2 0 20)T®<7)mm>T& 
ft3»*t>£trA*y 7H2 0 2iORIt^^*<®< . ffig 
Jiff t#V v> x > n®±Tv < 'J 7ffi?<7) Aft 4M£#<l»flr < 

t±, TJB«BtftR«WT«w«6»t>*tf/'« U Tffil 2 0 
2coRSt$fc&g)8i2 0 1 <ORIt$5rit«LT. 
2 0 1 <D#A*f o ttt>6?fcS . 
[0065] ( 3 ) lCfclt&R3t3lfi<0£ft$#/h$ < 



&&Ofi, ^xAg|@ffi(ct5^Tv<y 7IS2 0 2*%if 
T«««»Bt2 0 3<0Aft*S^* t ^<^-5 
•C $ fcfcftT. A' y 7H 2 0 2 t J: h <tch 
rztbX'hh. (4) lzmhWM%A<?> ! £W.t. fiA 
gfgffifciJ i vCA'y 7& 2 0 2 *5|»*$*lTJl<7)R*f* 

[0066] HI 3tfflOT8W»4 1 7TStfT 

sfLS7/p^y xa c <mmzr>\\xwm-h. rivd 

y c Hff com Uf? X£i> >r %T . v££fta} 
r. «?f-M+Ifi^ (Xf77S106) 

mm (xt-vts 107) 5rff^ . ,r.:-e»r50g»ji« 

LT«/JvB*«8tai$it*v»«^»i. sac. ft^ffliOW 
Ji*^A>* ? ^x-y^$it-5. (Xf7 7S10 8).;; 
T' 0 tLtf*flJf TtV d y XA c t: i * +ih-f S 
*\ Hft*T*ftlfJI! 2 Xx -y X^a^iltf . 
[0067] iWi. RM«»jWWflBIMTlCffl vhS < 
tchtf, /<VTm2 0 2m<%&lZUiXZ<D%;tt.tf 

^jtftfcftB^EI»)B« LTfbMfcW*!!! 

hLX^hZbitiUtitht&T&Z. lit, «/JMI 
^0ULhT'S)l.i:t-3^fcJi, SSt» 5 «^.T^I»>r 
fc Sr«"*f ifcft* 1 comm&mzTr; ItzKttKJttf® 
iSA7-y«»>«i ofc^riett* 5 * 0 - 7/i^' 
>J XA c CJ; 0 WOK^iSriltfUti L*^ i 0 IztZtztb 
7)VdVXJ±c&$rt:®!k?h. 
[0068] mzm 2Xf-v T<r> jagtcil^ . r ^ 7-- 
- ^ Sfi/hffl * BrJgte* J <7)H^*^<xl» (Xt'/7 

s 2 o 8 ) . z zx-mT-?tf®>ms; o 

■rsofc^r^+ia^sr^ftsjtftt'. mwpp> 
o&mT*\mkM.%i. mum>m<?>i/2m 

askwesafcftra*. *lt. xf7/s2o 
m*t>(?>m&i%ffik txm-fh . 

[0069] m3Xr-y7^-{i. X-f-yTS 2 0 8O 
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e*>*> 0 izm*z> t ?<7) 1 / 2«^H* { gji -r t * 

SBfcU +IB»^*»fett)WIBi:Bti*l»t*fc%Bf« 

SBB®<0^i:H58*>^^ J: o fcf-x -y ^S&fjgar^r 
■fSfcto. ^r-yrS2 0 8K:*Jtt4Bf3ee**l/2 
t LfcS£. *T vrs 3 0 1 T'?)ffi£fg3p»iO . 9^ 

[0070] «£T-*#0fcLLa>2?a>£f-x y L 
(XT77S3 0 2) . mic7)Hl56^®T'*L 

f-x -y 7 Srff-J . gjfifft$# T-^^'OtltT'fcixIfr 

[0071] cittt, jr 1 <osaee«T*LfcR»3eft 

■ft LEO® i: 5 fc*. XT t 7 S 3 0 2 O^frT^S'J 

f^s. at. xf-/rs3o ix-n&tihi.o£.m%. 

r6*fc»Bf«»**0. 9tt$riffc:Rj&*-*fcJ:K 

x\ m*T-?<?>mtfiE<vmtt:t>if. mwrnimmx' 

7pbtzM5 (b) Wyyn&olzKhtoh, TjUI'J 
[0072] $4Xf77Tll a&T-^tfOififlKO 
TX'*5*>S*»Srf-x»y^U (Af'/rS401) . £ 

fc. Xr yrS4 0 2T'^-yrS4 0 l^Jffi^fr* 1 
Iff£l3]8ftfc Lfc^*»*>TdBrA fi Sf Sfi*. ZZX\ FJr 

Lo^ttT Li o a*. n*6liTI* LWtTn* J: 



t&t:iihX'h&. 

[0073] ( «4 commm > ±a ump 1 <nmm 
BfrtymwmtmBxu, ys^omwre 

Wg^L^^Ct^ffi^ot^ft. Wi, c 
MP$r £ x ; NffigHETIi . * 'J -/ 2 A* 
ttefc*afc«iR«*«0#B£IMF Lfc 0 . .1f 'J y 2 

<?>mm&gteiiVT&x'h&. 

1 0 0 7 4 3 jKU «y 2cO^S!lic± 9»®foWMFS 

asH*-fey9-c»as-r4*ffit. 1 5-0*4, sawiat 

0 1, L < 0 ifi^ORlr^ffi tO'bZKKifiiZt 

immixm^kimmitibm^-ti, f-^a^m 

mK *y**m^xm&?ii>\ T-?(omfrt>mz 
■t&A*m^ifr%^tcibzz.xn. -tyvzmvzM 
izn\xmmr&. 

[oo75]^4 mmamt. » 1 3 ohm? 
ixt,t*ti?ticommBmt®tx'h&Ktb. zzx- 

li. JB10Wt«aRtc*J»tS 3 F^«»aj854 1 lfcJ;t>' 

mn&&4 i3zmt Lxwmth. mi a\,z^% 
ass. is#majsi54 1 3oif*i7o-^-r. 

-mtlX. ZZX'ii*.yt77T<(7<D&t. #>J yis 

v2ttm%%zfmLx^nmt?&. zf7 

7S 1 4 1 lZX¥£>mn£&4 1 Hi. -fey-^T^'r-r 

y*»g*»2:f-x-/^-r*. r^f <t"^i Mtms 

0»KlLfc*>SA»S:WBrL (Xx-yTS 14 4). 1 
vHlittlftt* (Xf77S 14 6). fWliJi'. 

[0 07 6] Xf •yrS141Ct5^T, *>ytfT? 
T4 7X'%:^tZli. 7. s r-v7S14 2<or-r>7V> 

^mmx-mmm. wsmmmj ^m*. zzx- 

/'Wii'/xA l EWE"C*>R«5l£«fc LT "7 x^E±co 
[0077] gE£jfctf>gfc«itt<0£$ k 1 laIK(=»A^ 
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[0078] ttz. B$Brof»tWLT«. 1 EBe»C» 
T\ 1 ODW*Ttfc*jft Uf77S 1 4 3 ) T\ V> 

r lHCFJMLtJKBL. TO?-* b IXtStmmi 

frgSBU W-^ 1 2fcLT***aj»4 1 3fc 
aWrfS. dX'. ^T-yrS14 4tC^-fBf^[slSJ 
(4. lM&WyfV>9X1%t>ti&T-9m.bimL 

U:J: -JiAitiiis^^s/^-^i^ 

RSt5fcftft#l 16»±±t=E»»«'2 0 4«)ffl* 

[ 0 0 7 9 ] act, 4 1 3TfcL RFr5g»3§£ 

fcaOISHrr-^fcKiJI-L (Xx»/XS 1471.B-) 
fcr-^fc 3 F%ffiJStajai4 1 l?Kt»Lfc«*ISI*^«# 

fcjtaju (i^^^M^aj-t-s. uf7rsi4 

8) . WSaa*^l.^(imi<7)|im^r 

Afci 9 J F%r-^4 1 2(4, J4X\$LWmhtz#>X' 
hi. mhT-?i:m\-Lt:1kW%T—?fre> 

[0080] J(t4<«OBB«T*Lfc*ffit J: 0 . sKU 

•y-/2 -r oisi&tf 1 engostn t l < Jisaocr < m- 

A»a»4l«Bfcttttl/tJK») •y^ J r20jSil^t-H^+ 

\s\mzfrfriviffibimix%m?%%^< 

Wrkii. -yyTV yfmz-ty-ttmm-ttnz. fin 
i w i ®mT-*m%ffltkmitmktdtf* yytmm 

U b'*> L < tt?f*?-fc yWT? T < fit 

m.hLxmmmMtami?>. fc*fu §s4<o§giji 



asawwifco. m<t'iz9iit'£xw%&mwztiii% 

¥%T- :?<oo*>.i>J:fl/3 Ulh W^t- ? a** 

[0081] ±&Lam i <r)%mmm^w>A<r)mM 

®Tt±. SRStfitS* 5 — ^^C^TOAgKHLTS 
*<Sl^5rffl^TSB3|t{4S(cJi^4^HSS^S5:l!ffl 

[0082] a»05«aittiafc*jv^waMi^*tnaj-r 

* i k j&»4> . 9fgA 9 J: 4»jftt^0^fiBWJfcJ* 
=5: 0 . SMH1¥t*£jWIi \&X\t S«Mr*< 1> *jSO«ias 
t S< . W£fl*4 tfSftWBJBrcS Lfctf 'J •/ 2 

*wmtT- 9 iiirawarawrtw- 9 <r>mmmx' 
mm tx v izm'-r . ¥%r- ^ *«* s «K*ist * 

t TSEft-T EBB ^ 4fc«>#ai»fiat:tJ 

t. fesimfttfmixx^hmtiiLmzti^x&mz&iii 
Ltzmwim.x-cn^T-9 zitntxmm tmiz* 
r>iztz$k&tLx*tmthT)m)Xj>.& umt 
t) iz&& tojsmu &'nozkx\ mm&ommmix 
iz£$,mmmikt$>. 

[0083] (%5<r>mtmm) m 1 5\£*mnzm 
iimtw x^mm^jmtamm^izitKommm 
%7ik?mx-h&. mifZh^x. **m\*iX'®&f&Vx 

Al t >>x a 1 tc^L"C0f®E^JSr*»ftTgcttLEHEL 
1 «7)4 i S^tcfil!!)-t.?.--K , J y x+ 2 i: . 
tf)-W«fc!!MtfflflKA fc LT^ 2 O^iS^ffi 

2oaj«»*»fe^ 2<ommmx'*LtzT)Ufv 
xj*biz& mmta ttmizn o . ««> «t*c* o cs« 

w.a t m&scm^mm. b t r/uf y xa a t 
r;^ 'j xa c jrMjdiM^ LfcHjjsajHBtff o m s<r>m 

[0084] zzx\ &mjm<o%.m. w<w>s 
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mx'K-ti- o iz&m& 2 o i T-nmim^ < 
i^m&kitMm2<^mmmtnt^t i, mzm 

PM£ fc t h b ttJKttmWzfix. & . MHStfttfr 4 
fc . H 0 WtMSfc ± 9 B*iaXU#<£ fc 5 5 . i 

JjafaWMSfll', iltfilCli^'J •/ v^r 2c9MiSfc 
i "5«®foMfl»Stli fc<0t LTft4 02gSBB!tB£|i| 

[0085] HI 6fc, ft5W£*fc^«gfcfcit£i&j58{ 
ffi|ilSl 5 50l*!g|5fij££5jrt. T/P^'JX 

mn&mz^xnwm. m 1 ~»4<os«»Bjire 
* fct # r/urf y xa d izmhz&ftim-coWL 

fcT. ftl^t^fcfclvC. ¥%T-^4 1 2W:. il 
ZM-&m4 1 3tT/Ur3''JXAd$rHfi : -r&^a54 1 

8tcM?iJCA*sfi- m2wmfemzaux. f-mf- 

?42 2fi. «SJ«B^4 2 3fc7Vl':/ , J;a>d*3g 
fi : 't4jlimg|54 2 8tM^CA*$<X, «H»ffiBB«0?PF 
aKfcfttfcttKS*: fc-Cft3tf)ffl}SRfcfc<,vc. ¥^t- 
?4 3 2(i. ^majSU3 3kT^n*'JXAd£§gfr 

■ts«ssP4 3 8tcMWcA^$ix. Hsweacwgf® 

442l±, H*KiiM4 43 bTlWJXJ><lt:9&rt' 
%m%®AA8\,Z&mz\l)%ix. #?«K954 18.4 
28. 4 38. 4 48T'7^'JXAdCDM?iMa£ ; iT 

[0086] acfcH 1 7 Sffl^TfiMtfflaA-CftlOKW 

jWWvOvtttefrWfcfc 0 . Trt-rf'J XA dtf)i)#£ 
BMW-*. BMtfl[|fCt:feJt4*40ji5©RTU:. ftl 

ftS<03E^* 5 isa$nt^i.. s-r. r/un-yxAd 

^fr^ftlXryXfcfcVvt. T/l^'JXAcJigUX 
f^7fcl!)jiLfca > £*>£ J 7-x-y?-f 5 (Xx-yXS 1 
09) . ^;T»4«S»©RtT»3»SIIS3rarcSL 

/oT/i-^y xac co^4 xt -yrtjei-r* s-cf*-? 

ftl«M^fcfctf6¥«JT-?4 1 2kft4O30l 
JSRfcfettiT^r-* 4 4 2 * Jt8hT ft 1 *> 

nrnztotti^T—sr a 1 2<o«tt, wesm-rfci 

SSfcT fc 0 . ¥*Jr-* 4 4 2 rWS^TliifO 
®tmXi$&iiii'tTh%\,->£o<,Z?Z>tzlt>Z\ 7)\,zfV 



XA c <0ft 4 Xf •/ TlzWimth&ftffy-HiW-fyT- 

[ 0 0 8 7 ] &fc, ffi<59EJtaaT-BfS*l^5:fiia}-t§ 
(Xr-yXS 110). CiUi. T/U^yXA 
d36«!SWfi|[aA-C<OBfa«^t:fctt*¥^r-^4 1 2 
£fWfSfc*>T\ Xr-yXS l l l£0 r ^*L^B3.S+ 

tmtii mmzxfcnm&mx'&&tftfiiii2ti& t 

li«**W$r* i t fc i &3HfcRWfcH* J ** tztbB 
Sfifc LTttfrfcfcv*. miXr-vX£Olimi. 
Xr-xXS 1 1 O-Xr-xXS 1 1 1— X-r-yXS 1 0 

in. 

[0088] Kfcmx-f-yXfcJt^. *T-y XS2 10 
<0 r IW-MMI £J9rJgfc*n«? j <0fJISi 

^fcfcft* I F^T-^4 1 2fc. BSJMacfcfclt* 
4 4 2 *Jt«ft**«. fl£f*ft(C i PI 
fcflK^itUIR^'flr^fcft. ¥%f-^4 4 2tgS 

wm<nmwm%wm.i. ^^^^zmmm&t 
?h. zzx\ m&amt. mmmKczzz&ixo 
iz&^mzwt&ttuf ^\ zot&ztx. w.5<?>m 
wmx-TTs Lfzmmza^x . Bswai at» i mim 

mt *2»ai®Rt i •g.T;U^'J XAbfc'JtsWPfBftjS 

a aaattfBfSfcjSfc «aj-e& *%&t-t . mum 

[ 0 0 8 9 ] ft 6 <«WeWBTti . ft 5 1^8011$ 

fc^j:^fc. mmmttfmx'mm&miiiZ'iro® 

^^laa-j/o iMfcfcv^T pi fctc^r* i t £f w 

[0090] vx^mmmmtittemx-mmti 
WW rmzmk Ltdk<nwmi?m& itztfmtxb 
•m»f. ^#wfcjt* twea»fo&»feBfa»7fci*i*»-» 

TT^T-^ttTRtiftatfciTSCt* 1 ^. PJ-8 
l&thzt t<x-% h . QMSftA&atMltttt . avs 

fc&surcw^- ^ . a v e tftiiran l^pj-s 

m>*) x a i, fc < liA- ^ - yffl«*t«a-> fc •> i«8 
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+& t % mmm-s a v r imTwuxatz t ttx- 

AVr= (AVn-AVe ) / (A 

[0091] zn&zxnnnix-* zmizi oo£j&<t 
iidfc**. <iu mwmmmoxoiz. * i jt 

•&ft», £Tc97^i/x\M=:fcJtS&ft&££*l*-t 
tc*tt *> Wt- * OSSffc* 7y y X"J 7A>9 4 A. fc* 
m^coXT -/Xt. -fcox-r 7*OI/-7tf iftfctt 

[0 0 9 2] T/HOX&dZmblX&fiO-M** 
lilt. XJ*dff)mX7--yX<r>ZT-v7S 1 0 

9 tc^-f r ij c {J3S4 Xr ••/ Tlzmm L 
?j i^dSMi-cOBUi+CfcL " ALG4:ALG_C Xf-yT4 

t$wfc£i*u xt vts i i otc^-r rflw>saw 

ALG4 : fl&tofciWtfc +"£ fc*fc*jjU,.JS2XT-7 7V0 
Xf 7 T S 2 1 0 Kjjcf r^r-^ - g8££]9r£ L 
£ Wt? j fJ^CIi, "ALG4:aaaaSbbbb1#Wi L 
TaaaatC" W-MII" THtii£ft6iIfcbbbb 
C"W5g L £ ^ m" *m7ktb Z b X\ TiVzf >J XJ±W¥ 

cvmrnfTix^zfrmfrixoizzh. vxtzzx 
vmfeiiktiXvrfrJvxMZ'o^x'iT? ztx\ mm 
m&iztTfri v x&cmftmiirfrhMm<Mmg.is 
ipm®mm\,zfrfrh z t x-sfgA i#\z<rma> &co 

1rttfrhi.o\,zti:h. 

[0093] miom/am) w,Acnmmmx-\t. 
jku ••/ i/*2<?>mi\zk vmL-tzufflr-fizx o - 
T-?nxmmmm>G9)T-?frt>wifkt ix& 

tls5. zzx\ m7<ommmx-\i. ^u-y^-v2 

[00 94] 01 8tC, g7<?)llifi^.®<0t!lfP5r7D- 

x. mm-Atmrncmmmmtfimm 
tdtwimtiLmAmAsX'^x. mftmimm 



s-AVe ) - (3) 

WA£*)mA,x^hi§>'&i,z'>^xmms>. t-r.m 
rs i s i ) , -kxnriU'j xixx-tktii&f&z 1 o o 
r;w3" 'J XAistcx-r -y r^-Tco&#g& 

=5ri:, mtX-hhtf. Xf-yTS 183(0 r^ftsc 

x mAsX'^&mmmih&fr'? i <^mnm<mt 
niisyi—rs-" mt/mmr • " 

HTfcV (HIV-?*. " SSM/ (ftfcfi*BrS(& 

3tcL» HI 9(c (^1 ) kLT^-tid^-eh'J-y^ 
xS-E^t'twtSSWI). 

[009 5] 82</)8^T'&£§8W&fiB. 

^/i46. 7)l>3>JXAbtmfX'Z?iWX\ £<mft 
LX^^^t^dimX'OtMiX^. SHWfiilEAJi 
»l<0«©gt»2«)aefe6«***t. PltffiSrteJfrf 

hoy,XTA>3 v xj*c x-ms xf -y n / 5 gs*^T 

Ltv^wt . ^ fltiii^SiJt X f -y 7^ 
/h$-Jt«LTfti 1 lzmmi> L < lift v^SrK 

[009 6 ] HI 9{^"T (m ) SrfflUT, HI 8t 

Xf"/rS 1 8 1C0 r g^tffififcfclt^r^^l/XA 

m>mmmnj izts^x. znmm*&. mtoxc 
?zh%m4<Dffimxmjmmm$tix^h<ox\ 

h. mz. Xr-yTS 1 8 2co rfl&coSS«ffiBtfcJt& 
ii#5rro#j fc:*JV%T, icogyco^. micoffll^t 
m 2 coffl^iR i: S 3 coa«*t fc{t & 7)13 V XLMtD 
m&Wk-$h. Xr-yTS 1 8 3 co rjHJtffltfic J: 0 

m,x'\^hmimtfhhfr'> j ttj^-c. dcowcoj® 

SWttiIBfci}»t4»30jl3©Ri:!!IWfflaAfc*J 

tt*» i coa3^*«?.wfiiSc i okc-c^* c t 
*»*. ziiiimjctKmmwcizmzmww 
%&t9ti<?>%£mmz}5^x . m-7)Hvx£.T»>ti 
amtzxTv7<vmt]m<mfrt>mix-z htK r 
/no xj±tfmh^z\i. % i <r>mmmx-in m 
* 5 ±#-rs ®£%k'X'mmi*!mim 
&tz#>. ttm\-tixi>mbtoi. m-7)^'jxAx- 
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[0097]Xfy7S184(0 < *ff)$X' ft 
ifiv^BSItfiS^iMgiJ j «Ht*JUr . XT-/7-S 1 8 3 

^hmtwttvattha t < - sastffiHc t m<r>m 

Z%1 LXm , -ewHii 1/15 LA^-I tffftti* 

k lt ^4 tf>gi!©RJ3Lt«a«sR ta^or J: v». 

[00 98] X-f ■y7*S18 5<D r-^iSWftgKfctt 

T-v^cftt mum* m%jk izm a tsjt- 9 z jm 
h m&m-siT- 9 x-h htK zz xim l i mmz . 

4.4,4.6,4. 7. 4. 9, 5. - £->fckffi[ 
£-fS. Xr^S 1 86«0 r gH?JMBK£tf6&fr 

x&mz%.ifr&imT-9x\ mzmzwsix'Zx^ 
tnmmco¥i5T-9£mti i . mtt<OT-9tf. 

7 7* S 1 8 3 ? k & o 7t*^-tC(iSt 1 036 

t*$ftr- 9t,ztch± x-m i m-t. 

T'ti. §14 WSISmCfeftSiSfrcVF^T-^^S&T 

set i [Hiis^3i*OT-^^4 . 8 tm.-$ 
[0099 j mz* zt-/?s 187(0 tnms&®M& 

5 j JOSCiS Of , Xf •/ -T S 1 8 5 L& <k -5 fcH 
Affile (ISS4c9jSB£&) fctJ^-C*«)T-^Tfcl>2 
EHSffi£>T-?4. 8fcifi!rMg«U {SftfftSA (SfSlO 
Sl5g3U W3IIllSI>rfc4|ailKB50r-^tjffv^'i, 

h!F<0t-^T'J>2.4. 7#tft5g$iU. 1$£«DBL »S 
SrfiSLTiJ:^. Xr-y 7'S 1 8 8<9 retmffllT-9 

fflEtzmz t x-^wmtsioz t tut. mz 1 
rniT-9mz>tzth. m&ff&tLx\±2mtitm 

1 0 1 0 0 ] Xt 77S 1 8 9(0 rftWMW^f 

-9&t>. mmtmiT : -9mmz> i mtzz^ 
m®T-9.4. 8ttc^x&'). wot** 



m.mt*mT : -9X'hh. zzx\ 

-9lZ&\,<>mtfM.-Ofr'>t:& 1 O«I5e*<03 EHSfflk 2 
HKffifJr- * * a»-CHH Lfc k LX . 1 EM£#*)3E 
ftli, 4. 6-4. 7=-0. lT'*l>.rka>^ SPJt 
fflacC*5V^t4. 8cr)»:<7)ffl(i. 4. S-0. lkL 
T, 4. 7£»13ilk LTfgffrf*. SU^WS 

jh^mMtimMxmmzvsMifi^. 4. 4- 

4. 6 = -0. 2"C»4it*»4>. *Kk*IHIH=J: , )S 
tf>fc4. 7*>^ll'm5:fi : V^. 4. 7-0. 2 = 4. 5 

t LT^^ft^ . c^j: o izLxmmmmmcoiS:^ 

[oion (m8<ommmm) msosiiswm, a 
^ sx^rt'tu: 0, mm^9-ym^tL^wmmi 

tix \,\%\^ 1 a 1 % mm-fh t mi%M.i±£mm 2 0 

1 ^A'J TH2 0 2 JrSfB^-SiS^tlt^T^fcV-J 
<0t±#J>S^«TB-fS. H2 0(C^^2 0 3(7) 

wxtox 0 izm:Lx^z> z t mfrh . fcfc'u »?> 

[0102] z<r)9? 7*><5>. !9feDJWt:«±lfc«fit*c# 
&d^€*>m-f £ Ikk, R«3l«{«f »Kf9>^> < 
l 5k(5Ti-4ik* t *>*>4. m%lzmm®D)Mc?>it 
im*:*icm*&MUt. >7*^ 1 k^'J 2jWBBfe 

fftff^^-ftkliS^I.. tt#t*J»t4*»K«9>o< 0 

i ^^tetOT^rk'Ci l> tfltiiJ. 
[ 0 1 0 3 ] IS 3 tfggjSJBJBT* L^T/Ud - 'J XA c IZ 

x. wt\m\ xr-vy<n u m.^mj±R^mmta 
-^<o3 %m&nm&-£A.xwiim&£cm'>tim. 

OBfSR* »Bt:** < -r h k iK^ias^afut 0 . fit 
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l. 

[0 1 0 4 ] t-f. RSt30l*«»9>o< OSfcL/O**** 

<twfct«ai-t«*>Bije*iwBiLfc«. 

%W±V>'$mifihh%&t l Z±X<F>7)\'3 D XAOgl 1 X 
MXHtffiTC£fToTbAi.*U »SO 1 o<0SSWtfilfl[ 

tt<mmzm&? hztizx*). w&vtmtmnME. 
iktfi'-wnxm.zMttz*) , mkLx%tf&%< 
z^x^&m&TM&toto&fitbWiw&i. 
[01051 mzm\mzm-rhimi. mmmm* 

*ir->fc9. stcgntcwenj^taik ixgrnzmu-r 
titfx^. pj\jmmizmLxi,i. ^xAio«s^A*y 

Tm02<F>m*-, A*>J7ffi|2 0 2<Ott», ffisffioa 

mm-t & mm amtfrb ontcxtb uztm^ht 
«LT+^/h$^erat'iv\ zffmmnnmiitb 

ZtX\ m^&LX^tcfr-itzmtX'WT^ 0 2 

»t*iftti^-r s**ft*«ci»<*i k T# s . jg 
t. ±&ltimt%Atf«P^<*)$ilkLX^Z>frZofr 

imta-tmiz. MmsmtstwiMX'Z zzoizl 
x , ft i>B?s(c$ia#gft>* ^ x /Ncogf^rat a^Bf 

5S$fg £ Jt« LT . ft 4> B*ra#J&a»l> x / \tf«9f&BSra 

«t&9S-ft/J^B8fe:R6<*C: k & . 
[0 106] ( JS 9*)£ira) 02 l^Srrm9<7)» 

zm^xmm&TZWsrt-ziimk . 
x^mmmihmvmzmnm&BBZTfctm? 
hi. mmmLxiM^<m*'&hitiz£')mmz 
ttthtzfr. -mt ixw, 5 vmmmx'* ttiim 
tmm. *js«asfli*4 0 5. ^^nnm4 1 5, 
»^e!ans#4 2 5. ».-s«iaifi^4 3 5 . ttttm&m 

wag mihmvz z xum-rz . mtam&a 
mm.9 1 m. ah/Mam** 05. »jseiai«^4 
1 5 . RAMBUS 2 5 . ik&Mm*A 3 5 . 

^fcbfl#4 4 5 5rA^L. CMPgM9 0 0*^^ 



sen?* hT-97 hiz^mitzmmm 
&frfrt>wmixmm&T<?Mi l zfflimTti^9 2 1 sr 

&1lLXmf8.Ztl&. 

[ 0 1 0 7 j wt. mmz^xmrnth. mtmtf 
1 ) co^cr/i'd-yxAcoji^k-rs. iftu. 

ifcti^x/N 1 «*-5t uur-s&ofik 3: 6 SB 

1 <osm»!u-c* l/c i a era?-?**!:***** 
[0108] swffla A<o8fea#**-t<o«. 

aSffl"t4 1 5 k»j&ttilMI^4 0 5 fc*jS«!lJli^4 2 

4 1 5<i. T/l^'JXAa. T/t^'JXAc . 7lH*J 
XAd*Hfff*aaffl4 16. 4 17. 4 18^-HX 

-t^'Shse l . ttizticommm® t lx as*-*- & . 

[0109] ft^tT/U^y XA aOii»<0^U^rSr* 
-f. 7/W:f!>XAa«:. 06tc*-fi 9tcXrv7lS:»i 
2oT'ibl.. #r;U^'JXA(S. -eii-fixSr^r'yr-C- 
^ULTnT. Mt. Xf yXrt-C'. ft**frtiftfe-r 

Ute . r;U3- g xa i$mix ^ms&h 0/2 1 

L. 7/1-3' 'J X&tmfi ZtlX^XW, 1 Xf -yTUfi^ 
=Sr^l/2kL. ^2Xf--y7*^fi : 4'=5rf>2/2fc-t 
•?>. Z.5LX. xf-/rjl^i. *BfStL<UT;^ 

»j xApfe^ff^T 0 k & 0 . mrnvmrnxf- /xtAo 

fckStlk&O. JaBW)tt«tfflv^T<T*4. 

[0110] mz. tkftm&vmLiM. & 1 xr-vr 
tcfc^T. n6oxf -/t*s 1 0 2<r> fm^f-i r >m 

ffi?j®Sk. xf -yXSl0 3O rjjfjggaaBifc 

m& 2 mm * f - ^ > rmo** Sr ^ y r t fc 2 / 
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